Mammalian target of rapamycin signaling activation patterns in pancreatic neuroendocrine tumors.
Phosphatidylinositol 3-kinase/Akt/mammalian target of rapamycin (mTOR) pathway dysregulation has been implicated in the development of various human cancers. However, expression of mTOR cascade components in pancreatic neuroendocrine tumors (PNETs) has not been fully explored. The aim of this study was to assess the expression of mTOR pathway in PNETs using immunohistochemistry. From December 1984 to April 2012, we surgically treated 42 patients with PNETs. We used immunohistochemistry to evaluate expression of mTOR, phosphorylated mTOR (p-mTOR), p70S6 kinase (S6K), phosphorylated S6 ribosomal protein (p-S6rp), eukaryotic initiation factor 4E-binding protein 1 (4E-BP1), and phosphorylated 4E-BP1 (p-4E-BP1) in the resected specimens. The relation between the expression of these molecules and clinicopathological characteristics was investigated. We identified the expression of mTOR (28.6%), p-mTOR (52.4%), S6K (52.4%), p-S6rp (40.5%), 4E-BP1 (81.0%), and p-4E-BP1 (26.2%) in PNETs. The expression of mTOR, p-mTOR, S6K, and p-S6rp was significantly associated with tumor invasion, proliferation, and an advanced-stage. Particularly, the expression of p-mTOR was related to clinically relevant factors such as tumor size, vascular invasion, extrapancreatic invasion, lymph node and/or distant metastasis, mitotic count, and European Neuroendocrine Tumor Society TNM staging as well as the 2004 and 2010 World Health Organization (WHO) classification. In addition, p-S6rp expression was related to vascular invasion, extrapancreatic invasion, lymph node and distant metastasis, mitotic count, and the 2010 WHO classification. In contrast, no significant relation between 4E-BP1 activation and clinicopathological factors was observed. The expression of p-mTOR was strongly correlated with that of p-S6rp (r = 0.474, P = 0.002). Our results suggest that activation of the mTOR/S6K signaling pathway plays a significant role in tumorigenesis and progression of PNET.